Coordinate elevations of liver delta-aminolevulinate synthase and cytochrome P-450 RNA by phenobarbital in chicken embryos: the effects of heme.
1. The role of heme in the coordinate elevations of liver delta-aminolevulinate (ALA) synthase activity and microsomal cytochrome P-450 concentration induced by phenobarbital (PB) was investigated in the chicken embryo. 2. Eighteen day old chicken embryos were given PB, and the changes in liver content of PB-inducible cytochrome P-450 RNA and of ALA synthase RNA were determined at different times after exposure to the drug. 3. The concentrations of both types of RNA increased rapidly after PB administration, and by 9 hr the level of ALA synthase RNA was 55-fold higher than control and that of cytochrome P-450 RNA was 7-fold higher than normal. 4. While the rate of increase in ALA synthase activity paralleled closely that of the enzyme's RNA concentration, the rate of increase of spectrally active cytochrome P-450 concentration in microsomes lagged behind that of the apoprotein's RNA by several hours. 5. To test whether heme depletion was responsible for the coordinate inductions of the two enzymes, embryos were loaded with ALA 2 hr before exposure to PB. 6. The protocol led to a drop in the PB-inducible ALA synthase RNA concentration and to an increase in that of cytochrome P-450 RNA, measured 6 hr after drug administration. 7. In primary cultures of hepatocytes, hemin in the culture medium caused a modest drop in ALA synthase RNA concentration but had a variable effect on that of cytochrome P-450 RNA in cells incubated with PB for 9 hr.(ABSTRACT TRUNCATED AT 250 WORDS)